Abstract. The floristic composition of anthropogenic meadow communities undergoes transformations dependent on utilisation and habitat conditions. One of their consequences includes encroachment into and maintenance in the sward of some expansive plant species e.g. Taraxacum officinale. The objective of the study was to analyse the impact of the occurrence of Taraxacum officinale on the floristic diversity of meadow-pasture communities at varying levels of utilisation and habitat conditions. The effect of Taraxacum officinale presence on changes in the floristic composition of meadow communities was assessed on the basis of results of geobotanical studies carried out by Braun-Blanquet's method. The studies assumed evaluation of plant species proportions in the sward of meadow communities based on the share of Taraxacum officinale, floristic diversity and the natural value index of the sward. The highest share of analysed plant species was determined in extensively utilised meadows and pastures found on periodically dry habitats. Simultaneously, the high numbers of examined plant species exert a negative influence on the floristic diversity index and the natural value of plant communities.
Introduction
The floristic composition of anthropogenic communities, including grass communities, undergoes slow, but continuous changes, which scope is dependent e.g. on habitat conditions as well as the type and intensity of utilisation (Barabasz, 1994 (Barabasz, , 1997 . Transformations of the floristic composition connected with quantitative changes in individual species of meadow and pasture swards result, among other things, from the encroachment of new species exhibiting high adaptability (Baker, 1965 (Baker, , 1974 . Their spread is most frequently connected with the increase in the population of the species, leading to penetration of areas adjacent to the boundaries of the original range or even colonisation of new, previously unoccupied habitats within the natural range limits of the species (Pysek et al., 1995; Jackowiak, 1999; Genovesi, 2004) . These species, thanks to their adaptability, become common, thus reducing the natural value of communities (Kryszak et al., 2009 ). An example of the species which tend to colonise new habitats is Taraxacum officinale F.H.Wigg. This species exhibits high competitiveness, as a result of which it is found at a high proportion and in considerable clusters in swards of permanent grassland (Vavrek et al., 1996 Thus the aim of this study was to determine causes for the increasing share of Taraxacum officinale in meadow and pasture communities and its effect on the utilisation value of the sward and floristic diversity.
Materials and methods
The occurrence of Taraxacum officinale (common dandelion) was determined based on a comparative analysis of 1000 relevés, prepared following BraunBlanquet's method (1964) , and which were entered in the Turboveg data base (Hennekens, Schamiane, 2001 ). Using the Twinspan programme (Hill, 1979) a preliminary hierarchic classification analysis was conducted, which showed similarities and differences between the relevés. Identified groups of relevés were classified to the phytosociological system based on the study by Matuszkiewicz (2012) .
Relevés selected for further analyses represented 5 meadow-pasture communities from the class Molinio-Arrhenatheretea differing in the type and intensity of use ( Table 1) . Relevés in the communities were grouped depending on the occurrence of common dandelion in the phytocoenosis: A -none, B -share with quantity r and +, C -share with quantity 1 and 2.
Phytocoenoses were characterised in terms of the mean sward cover in the relevé and floristic abundance based on the total number of plant species in the community and mean number in the relevé, as well as the Shannon-Wiener floristic diversity index (Magurran, 1991; Szoszkiewicz and Szoszkiewicz 1998) . Natural value (NVI) was assessed using valuation numbers according to Oświt (2000) . This method ascribes numerical values from 1 to 10 to each taxon depending on the natural value of the plant species. The most valuable, protected and endangered species receive the highest values, while common species are ascribed the value of 1. Natural value of phytocoenoses was determined as the arithmetic mean of the numbers ascribed to species.
The fodder value was assessed using the method, which ascribes to each plant species values from -3 to 10 (Filipek, 1973) . Negative numbers refer to poisonous species, numbers 0 and 1 are given to taxa with the lowest fodder value, while 10 -to species with the highest fodder value. The fodder value of sward (FVS) in the evaluated phytocoenoses was obtained as the weighted mean taking into consideration the proportion of the plant species and the ascribed number representing its fodder value. http://www.aloki.hu • Habitat conditions of the phytocoenoses were determined by the phytoindicator method and laboratory methods. Using the indicator number according to Ellenberg and Leuschner (2010) the following values were calculated for each relevé: insolation (L), moisture content (F), pH-reaction (R) and soil nitrogen content (N). In turn, laboratory methods were used to determine the following: -soil moisture content -by the oven-dry method, -soil reaction, i.e. soil pH in 1 mol KCl dm -3 -by potentiometry -organic substance content in soil -by the gravimetric method consisting in roasting of samples at 600˚C and calculation of weight losses, -potassium content (by flame photometry) and phosphorus content (by colorimetry):
 in mineral soils -the Egner-Riehm method,  in organic soils in 0.5 mol HCl dm -3 , -content of available magnesium  in mineral soils -the Schachtschabel method,  in organic soils in 0.5 mol HCl dm -3 .
Results were analysed using PCA and RDA with the use of the Canoco for Windows 5 programme (Braak and Šmilauer, 2012), which makes it possible to arrange the collection of relevés in relation to habitat factors and determine the dependence of natural value and fodder value in communities with different shares of Taraxacum officinale on habitat conditions.
Results and discussion

Occurrence of Taraxacum officinale in meadow communities
Results of analyses conducted in the five communities indicate that the share of Taraxacum officinale is connected with the manner of utilisation and its intensity. Occurrence of the species is particularly promoted by pasture use. An increase in its share in the sward was also found at the lower number of cuttings and cattle stocking ( Table 2) . Such a dependence indicates a potential for the control of this species in swards of grassland through increased intensity of use (Jankowska, 2012) . Klimeš et al. (2003) showed that in the unharvested vegetation covers rate of Taraxacum officinale can increase. Moreover, those authors confirmed combined way of manner (once mowing and once grazing) actually contibute to proliferate and increase common dandelion share. Oświt (2000) ; *** FVS -fodder value score -according to Filipek (1973) ; LSUlivestock units.
In low and less dense swards used as pastures in the phytocoenosis LolioCynosuretum and the community Poa pratensis -Festuca rubra a higher share of this species was recorded, particularly at a low total vegetation cover in the phytocoenosis (Fig. 1) . As it was reported by Jankowska et al. (2009) , this process may be explained by allelopathic properties of common dandelion or its adaptation to changing habitat conditions. Changes in habitat conditions cause elimination of plant species of high natural value, as a result of which free spaces appear for species with a wide ecological scale. These conditions are used e.g. by common dandelion, which occupies the free spaces and as a consequence dominate the phytocoenosis. The dependence of the occurrence of Taraxacum officinale on habitat conditions is presented in Figs. 2, 3 and 4. They show that insolation and soil reaction are the most significant habitat factors having a positive effect on the share of dandelion. In turn, a negative effect on the presence of this species is found for habitat moisture content and contents of available magnesium forms in soil. The other habitat factors, i.e. the level of available nitrate nitrogen, potassium and phosphorus has no effect on its share in the sward. This species was recorded in phytocoenoses developed in habitats with the lowest moisture contents and as a rule with soils containing low levels of the analysed macronutrients (Fig. 2) Moreover, it was found that periodically dry and strongly insolated areas are characterised by a lesser turf cover and promote an increased share of Taraxacum officinale. Brock et al. (2005) indicated a considerable phenotypic elasticity of Taraxacum officinale in relation to habitat conditions and its potential adaptability to light conditions. At high insolation leaves of this species considerably decrease in size, while at reduced lighting, as observed in denser swards, they elongate significantly. This promotes the occurrence of dandelion in periodically dry areas at strong insolation (Neuteboom and Lantinga, 1991; Brock, 2003) .
The presence of Taraxacum officinale in swards of communities and their natural and fodder value
The presence of Taraxacum officinale in the sward influences both the natural value and utility value of the phytocoenoses. Greater numbers of plant species were recorded in relevés of mowed areas and their number decreased with the increase in the share of common dandelion. Swards used as pastures showed no such dependence. It needs to be stressed that the highest share of species in the sward, irrespective of the manner of use, was recorded at a slight, approx. 1% share of T.o. (Fig. 5) . Similar changes were observed in the values of the calculated Shannon-Wiener index ( Table 1) .
Generally the presence of Taraxacum officinale to a limited extent positively influences natural value of phytocoenoses -most typically it is low. Only sporadically utilised communities of habitats with a higher moisture content such as communities http://www.aloki.hu • Natural and utility value of the plant communities reflect the phytosociological structure of phytocoenoses containing this species. The Principal Component Analysis (Fig. 6) confirmed that an increased share of dandelion in relevés with Deschampsia caespitosa and Alopecuretum pratensis is correlated first of all with a greater share of species from the class Phragmitetea, which is manifested in the higher natural value of these phytocenoses.
Dependencies between all the assessed parameters connected with the share of Taraxacum officinale in swards of analysed communities, i.e. factors determining habitat conditions and its effect on natural and utility value of phytocoenoses is presented synthetically in Fig. 7 , which confirms that an increasing share of dandelion in the sward is positively correlated with values of R and N. In turn, an increase in the share of Taraxacum officinale is accompanied by a greater share of segetal and ruderal species, which is connected with a greater insolation of the area. These factors contribute to the poorer floristic structure of phytocoenoses, as manifested by a lower number of recorded species (Kiss et al. 2011; Beck et al. 2014) . It needs to be stressed that the absence of dandelion in the sward is frequently connected with a greater share of species representing the class of Phragmitetea, and thus greater natural values. These areas were also characterised by greater soil resources of available magnesium and phosphorus forms. 
Conclusion
Occurrence of common dandelion (Taraxacum officinale F.H.Wigg.) in swards of meadow-pasture communities is promoted by: habitat conditions, particularly soil periodically dry and good insolation, as well as a slightly acidic soil reaction and low contents of available magnesium in soil, pasture use and its lower intensity.
An increased share of common dandelion in phytocenoses of class MolinioArrhenatheretea contributes to a decreased natural value, as manifested in the reduction of floristic diversity, while it has a positive effect on the fodder value of mowed swards.
